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EXECUTIVE SUMMARY

In July 1987, the Department of the Interior (DOI) advanced the idea
of restoring the Hetch Hetchy Valley in Yosemite Mational Park to a
more natural state. The Hetch Hetchy Valley was renowned for its
scenic beauty, but since 1923 it has served as the reservoir for the
water impounded behind the 0'Shaughnessy Dam on the Tuolumne River.

In order for the Hetch Hetchy Valley to be reclaimed as an addition to
Yosemite National Park, the Hetch Hetchy Eeservoir would have to be
drained and the 0'Shaughmessy Dam dismantled.

The Department of Energy (DOE) has reviewed the Hetch Hetchy
restoration concept and has concluded that it is not viable at this
time., Significant power and water storage capability would be lost.
Environmental impacts during and after restoration would be signifi-
cant. Moreover, the economic costs associated with replacement power
and water storage options, as well as the cost of restoration, would
be high. DOE recommends further study of the restoration of Hetch
Hetchy Valley be deferred until 0'Shaughnessy Dam approaches the end
of its useful Vife.

Background

Hetch Hetchy Reservoir contains 360,360 acre-feet of storage. It is
about 8 miles long and covers 1,972 acres within the Hetch Hetchy
Vvalley. It and the smaller Lakes Eleanor and Lloyd, three hydro-
electric generation plants, and various water conveyance systems and
intakes form the Hetch Hetchy System (System). The System is owned
and operated by the City and County of San Francisco to provide water
and power for San Francisco, the Modesto and Turlock Irrigation
Districts, and other Bay Area entities.

The System was authorized by Congress in 1913 via the Raker Act. The
Act, as amended, granted San Francisco the right to develop water and
power resources within the boundarfies of the Yosemite Nationa) Park,
subject to certain stipulations and Timitations.

The System has the potential to provide up to 448,000 acre-feet per
year of exceptionally high quality water with certain modifications

to the conveyance system. Present maximum capacity is about

336,000 acre-feet per year, and the current average yleld 1s about
214,000 acre-feet per year. Power generation at the thres powerhouses
totals 368 megawatts (MW) of capacity, 260 MW of which is considered
dependable firm capacity. Average annual energy generation is

1,965 million kilowatthours (kWh). This power is valued at
approximately $76 million.




The DOI Report

In November 1987, the DOl's Hatiuga1 Park Service {HPE} fssued a draft
report entitled Hetch Hetcg¥: urvey of Water and Power Replacement
Concepts. The report sets forth the idea of restoring the Hetch
Hetchy valley, summarizes the Hetch Hetchy System, attempts to
generally define the potential effects of implementing the concept,
and identifies potential options for replacing the water and power
resources. It concludes that the concept has sufficient merit to

warrant further study, and that a 6-year, %5 million feasibility study
be undertaken.

Replacing the Hetch Hetchy's water and power resources 1s necessary
for the restoration concept to be viable. DOl's report identifies

11 potential replacement options. The first 3 options examine methods
of "reoperating” the remaining System facilities. Significant impacts
to power production could occur, however, as the system would be
operated to maximize water yields. The New Don Pedro Reservoir, a
non-Hetch Hetchy System facility downstream on the Tuolumne River,
would be included in the “reoperation" plan.

Optfons 4 through 10 include “optimi zation-coordination-conjunct ive
use" alternatives and development of new water supplies from the
Sacramento-San Joaguin Basin. Most of these options would entail new
construction, with the associated economic costs and envircnmental
jmpacts. Such options would also be net energy consumers, thus
aggravating the power loss situation.

The last option suggests the purchase of surplus power to replace the
loss of Hetch Hetchy energy.

Issues and Concerns

Issues and concerns are summarized by category below:
A. Power Issues
1. At least 150 MW of capacity would be lost permanently.

2. Approximately 900 million kWh of energy would be lost
annually.

3. Many of the water replacement options would be net energy
consumers, primarily due to water pumping requirements.

4. A replacement powerplant would be required when Californfa's
present electric generation capacity becomes fully utilized
(year 2000 or later).



B. HWater Issues

1. The loss of Hetch Hetchy Reservoir would eliminate about
300,000 acre-feet of San Francisco's present high quality
water supplies.

2. Reoperation of remaining Hetch Hetchy System facilities and
New Don Pedro may be able to meet most of the potential
present water yield. However, water gquality would be lower.

3. Dismantling 0'Shaughnessy Dam would remove 360,360 acre-feet
of water storage capability at a time when water use in
California is predicted to increase by 1.4 million acre-feet
over the next 25 years.

C. Environmental [ssues

1. The environmental benefits of the existing reservoir,
including loss of the water resource, scenic values, and
reservoir fishery, would be affected.

2. The environmental benefits of restoring Hetch Hetchy Valley
would displace the environmental benefits derived from the
existence of the reservoir.

3. Only about 3 percent of park visitors visit Hetch Hetchy
Reservoir (about 93,400 people in 1986), and the NPS has not
indicated any plans to improve access to Hetch Hetchy Valley
should 1t be restored.

4. There would be significant negative impacts to the environment

during the time the drained reservoir was being revegetated
and reclaimed.

5. The removal of 0'Shaughnessy Dam would create serious
environmental impacts at the dam site itself and at the
disposal site or sites. Breaching or bypassing the dam while
leaving it in place would minimize these impacts, but would
defeat the stated goal and primary benefit of restoring the
area to a wilderness condition.

&. A1l of the replacement options have associated environmental
costs, many potentfally significant. The options could
involve the construction of new storage, enlargement of
existing reservoirs, new conveyance systems, pumping stations,
relocation of power gemeration facilities, and other major
construction.

7. Kayaking and white-water rafting would probably be adversely
impacted through changes in streamflows.




B. Erosion and siltation into the river could increase as a
result of reservoir draining.

S. The DOI report recognizes significant legal problems with the
transfer of existing water rights. Also, 0'Shaughnessy Dam
may be eligible for inclusion on the Natiomal Register of
Historic Places.

10, Envirommental effects associated with the eventual
replacement of at least 150 MW of electric generation capacity
will be high.

D. Economic Issues

1. Primary benefits derived from a restored Hetch Hetchy Valley
will be intamgible in nature.

2. Llost power (capacity and energy) generation is estimated to
fnitfally cost SBO mi171on annually if replaced by a
comparable thermal generating unit.

3. Future replacement of water and power supplies will 1ikely be
more costly than at today's prices.

4. Economic costs would be associated with all of the replacement
options. Based on only a cursory examination, some would be
prohibitively expensive. Exact figures for these options are
not available, although estimates made by others, as reported
in newspaper articles, have put the costs of a total
replacement project between $2 and 6 billion.

5. Removal of 0°'Shaughnessy Dam and restoration of the Hetch
Hetchy Valley will have a very high cost, given the size and
and nature of the job.

Conclusions and Recommendatfion

The concept of reclaiming Hetch Hetchy Valley is not viable at this
time. The economic and envirormmental costs are exceptionally high for
a project without tangible economic benefits to offset them. Power
losses are substantial. Water losses are also significant in terms of
volume and quality with no assurance of a feasible means to replace
the quality or guantity. Reregulation of the remaining System
facilities will presumably be able to capture up to 336,000 acre-feet,
but only with additional construction. The existing System can
develop 448,000 acre-feet. Additional water treatment of these
replacement supplies would be necessary, and even then would not
Tikely match the existing quality.

The Hetch Hetchy Valley itself would be adversely impacted by the
draining of the reservoir. Existing recreational and aesthetic values
associated with the reservoir would be lost, but converted in time to



different values. ODuring the revegetation and reclamation period,
environmental values would be negatively affected. Removal of the dam
would create high impacts, both on site and at the disposal area or
areas. Bypassing or breeching the dam while leaving it in place would
avoid these impacts, but would greatly negate the wilderness values
the concept seeks to reclaim. Implementing the replacement options
would spread additional impacts away from Hetch Hetchy Valley.

Economically, virtually all figures are in the cost column, The
existing System has been in place for many years, with most
construction costs amortized, and is relatively inexpensive to operate
and maintain. Implementing the concept would not only be costly in
terms of dam removal and reclamation of the damsite and the former
reservoir, but also in terms of providing replacements for the water
and power resources that would be lost. Although no relfable
estimates are available, the total cost could easily be in the
billions of dollars.

DOE recommends that a feasibility study of the Hetch Hetchy
restoration concept not be pursued at this time. Data presently
available clearly show very high economic and environmental costs
associated with the idea, offset by only intangible benefits derived
from the restored valley,

However, as (0'Shaughnessy Dam moves closer to the end of its useful
Tife (typical design 1ife is 100 years), many of the negative economic
and environmental impacts associated with the concept are reduced.
Replacement water and power sources should already be under
development by 5an Francisco and the {rrigation districts in
anticipation of the shutdown of Hetch Hetchy. The environmental and
economic costs incurred in decommissioning the dam would be nacessary,
instead of optional, at that time and would not have to be assessed
against the benefits of restoring the valley. Advances in technology
m#y greatly affect the situation as it would exist at that future
time.

Present information suggests that a cost/benefit analysis of the
concept closer to the end of Hetch Hetchy's useful 1ife would be a
much more favorable time to revisit the restoration idea. An estimate
as to when that point in time might occur could perhaps be determined
by a thorough inspection of 0'Shaughnessy Dam and a preliminary
reservoir sediment survey.




INTRODUCT 10N

In July 1987, the Secretary of the Interior advanced the idea of
creating & "second Yosemite Valley" within the Yosemite Mational
Park. It was proposed that this be accomplished by draining the Hetch
Hetchy Reservoir, dismant]ing and removing O'Shaughnessy Dam, and
reclaiming the Hetch Hetchy Valley. Reaction to the plan was swift,
but mixed. Conservation groups, such as the Sierra Club, found merit
in the idea, but expressed reservations concerning the motivation
behind the concept. The city of San Francisco, owner/operator of the
Hetch Hetchy System and primary beneficiary of the water and
hydropower, immediately and adamantly opposed the 1dea. The Modesto
and Turlock Irrigation Districts also expressed opposition, based on
potentially negative fmpacts on their rights to Hetch Hetchy System
resources. (See Appendix 1.)

Amid much public debate and political interest, the Bureau of
Reclamation prepared a draft report on the concept for the NPS entitled
Hetch Hetchy: A Survey of Water and Power Replacement Concepts. The
draft report, dated November 1987, analyzes the potential impacts on
Hetch Hetchy water and power resources of implementing this idea and
fdentifies 11 potential options for replacing these lost resources.

Ten of the options address the replacement of water supplies through
“recperation” of the remaining Hetch Hetchy facilities, potential
offstream storage, expansion of existing storage, development of new
supplies from other river systems, and various "optimization-
coordination-conjunctive use" schemes. The eleventh option concerns
power replacement through the purchase of surplus power from other
sources. The report recognizes that these water and power resources
must be replaced for the idea to be viable.

The report concludes that the Hetch Hetchy reclamation concept has some
merit and that potential resources exist that can be utflized to
replace the water and power supplies that would be lost. The overall
feasibility of the concept with regard to impacts and costs was not
determined in the draft DOl report. Rather, the report proposes that a
G-year, $5 million feasibility study be initiated to gather additional
information and further refine the replacement options.

The WPS made the report available to its Advisory Board. DOl has
indicated it is seeking input from individuals, organizations, and
agencies having an interest in the fdea.

DOE has conducted a preliminary analysis of the DOl report and the
general concept of restoring the Hetch Hetchy Valley. The analysis
contained in this document examines the concept from the perspectives
of water issues, power issues, envirommental considerations, and
economic ramifications.




1.

BACKGROUND

A.

Hetch Hetchy System

1.

History of Development

The city of San Francisco was assigned water rights on the
Tuolumne River and two tributarfes, Eleanor and Cherry Creeks,
in 1903, The city was expanding and needed a dependable water
supply in excess of its previously developed resources. Sites
for water storage were identified along the Tuolumne and its
tributaries. Development of these sites promised high guality
water, good storage potential, gravity conveyance to the city,
and the potential for hydroelectric power generation.

The Federal Raker Act of 1913 established the provisions under
which San Francisco developed {ts water rights. The Act
granted the city the authority to construct and operate storage
reservoirs and hydroelectric facilities in the Hetch Hetchy,
Eleanor, and Cherry Valleys, and in the canyon of the Tuolumne
downstream from these locations. The Act further defined the
city's obligations to the Modesto and Turlock Irrigation
Districts and placed limitations on the city's authority to
export and distribute water.

Construction of the Hetch Hetchy System began in 1914. San
Francisco financed the project and continues to own and operate
the System. The components of the system are described in the
sections that follow and are shown graphically in Figure 1.

The Hetch Hetchy Valley 1s located within the boundaries of the
760,000-acre Yosemite National Park. This park was established
by an act of Congress in 1B90 and, thus, had already been in
existence for over 20 years when the Raker Act was passed.
Congress determined that San Francisco's need for a water
supply outweighed the conflicting need to preserve the national
park in its natural setting. The NPS policy at that time did
not precliude such development.

The scenic resources of Hetch Hetchy Valley prior to
construction of 0'Shaughnessy Dam are said to have rivaled
those of Yosemite Valley, about 13 miles to the southeast.
Waterfalls, 500 feet high, drop into Hetch Hetchy Valley from
the north rim above the dam. Approximately 1,700 acres of
flatland formed the valley floor, consisting mainly of meadows
with scattered ponderosa pine and Californfa black cak. The
valley is about half the size of Yosemite Valley.

Hetch Hetchy Reservoir, in the Hetch Hetchy Valley, is located
in the northwest corner of Yosemite Mational Park and is
accessible only by footpath from the trailhead at 0'Shaughnessy
Dam, It receives relatively 1ittle use--only 3 percent of
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total park visitation or about 93,400 visits in 1986. Many of
the visitors come just to view the dam and reservoir. By
comparison, 71 percent of the park visitors saw Yosemite
Valley,

The California Wilderness Act, passed by Congress in 1984,
placed the Tuolumne River from its headwaters to New Don Pedro
Reservoir in the National Wild and Scenic River System. The
stretch below 0'Shaughnessy Dam s known for the white-water
rafting and kayaking opportunities it affords. Further
development of the river is restricted by its Matfonal Wild amd
Scenic River designatfon, but the Wilderness Act preserved al)
of 5an Francisco's previous rights under the Raker Act.

. The Hetch Hetchy Facilities

The Hetch Hetchy System is a set of water storage, water
diversion, and electric power generation features that
primarily benefit the city of San Francisco and the Modesto and
Turtock Irrigation Districts in California. The System
consists of three storage reservoirs: Hetch Hetchy

360,360 acre-feet) on the Tuolumne River; Lake Eleanor

27,100 acre-feet) on Eleanor Creek; and Lake Lloyd

268,800 acre-feet) on Cherry Creek. Figure 2 is a map of the
Hetch Hetchy System from 0'Shaughnessy Dam to San Francisco.

Hetch Hetchy Reservoir is approximately B miles long and covers
about 1,972 acres. The Reservoir is impounded by O'Shaughnessy
Dam. The dam has a crest length of 910 feet, a crest width of
25 feet, and a base width ranging from 298 to 308 fest. It is
a concrete gravity arch dam approximately 430 feet high, and
containing 674,000 cubic yards of concrete and 760,000 pounds
of reinforcing steel. Construction began in 1919 and was
completed in 1923, The crest of the dam was raised to 1ts
current height in 1938, increasing Hetch Hetchy Reservoir's
storage capacity to the present level.

Lake Eleanor Reservoir is situated in Eleanor Valley and is
impounded by a 70-foot concrete arch dam. It is also Jocated
within the boundaries of Yosemite Mational Park. Lake Lloyd
Reservoir 1s impounded by the Cherry Valley Dam, an earth and
rockf{111 structure 315 feet in height. Lake Lloyd 1ies within
the Stanislaus Mational Forest, west of Yosemite Mationa)

Park. Lake Eleanor and Lake Lloyd are interconnected by the
1-mile-long Eleanor-Cherry Diversion Tunnel and can be operated
a5 a single storage unit.

Water deliveries to the 5an Francisco area are made via the
Foothill Tumnel, whose intake 15 located at the Moccasin
Powerhouse. This 16-mile-long tunnel has a capacity of

620 cubic feet per second (cfs). It delivers water to three
San Joaguin Valley pipelines, with a combined capacity of



465 cfs, which convey the water 47 miles further west to the
Tesla Portal. From the Tesla Portal, the water moves under the
coastal mountains through the Z9-mile-long Coastal Range Tunnel
(620-cfs capacity) to the Alameda East Portal in Fremont.

Here, the Hetch Hetchy System ends and the water becomes the
responsibility of the 5an Francisco Water Department.

Although not a part of the Hetch Hetchy System, the

2,030,000 acre-foot New Don Pedro Reservoir, impounded by New
Don Pedro Dam, 1s operated as an integral part of the System.
Jointly owned by Sam Francisce and the Modesto and Turlock
Irrigation Districts, Mew Don Pedro is located on the Tuolumne
River downstream of the Hetch Hetchy System.

Power generation 1s accomplished through hydroelectric
facilities that are physically separated from the reservoirs to
max imize elevation differentials and, therefore, hydraulic
head. Presently, there are three operating hydroelectric
powerplants in the Hetch Hetchy System. The installed capacity
of these plants and their average annual energy generation is
shown below:

Hetch Hetchy System Power Facilities

Plant Name Installed Capacity Average Annual Generation
Halm 150 MW 810 million kkh
Kirkwood existing) 75 MW 615 mi11ion kkh
new) 43 M 0 (peaking)
Moccasin 100 MW 540 million kWh
Total 368 MW 1,965 million kkh

Based on recent negotiations between the city of San Francisco,
Modesto and Turlock Irrigation Districts, and Pacific Gas and
Electric Company (PGEE), it was agreed that the firm dependable
capacity of the Hetch Hetchy System was no less than 260 MW.

The Holm Powerhouse receives water from Lake Lloyd through the
Cherry Power Tumnel, which has a capacity of 810 cfs and a drop
of 2100 vertical feet. The Holm Powerhouse is operated as a
peaking plant.

The Kirkwood Powerhouse 15 fed by the Hetch Hetchy Reservoir
through the 730-cfs Canyon Tunnel, which has 1100 feet of drop.

The Moccasin Powerhouse receives water from the Early Intake
Reservoir on the Tuolumne River through the 19-mile-long,
660-cfs Mountain Tunnel. It can, therefore, draw water from
the Hetch Hetchy Reservoir via both Tuolumne River discharges
or Kirkwood Powerhouse releases. It 15 used both as a peaking
and a baseload plant. Moccasin discharges are made into the
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620-cfs Foothil11l Tumnel, if required for Sam Francisco's water
supply, or into Moccasin Creek, which returns the water to the
Tuolumne River where it eventually flows into the New Don Pedro
Reservoir.

Operation of the Hetch Hetchy System

Under normal conditions, only Hetch Hetchy Reservoir is
operated to supply water directly to San Francisco. Except in
dry years, Lakes Eleanor and Lloyd are operated primarily to
supply water to the Modesto and Turlock Irrigation Districts
and to provide flexibility in the use of Hetch Hetchy for San
Francisco water supplies by maintaining streamflows. ODuring
droughts and other emergencies, releases from Lake Eleanor or
Lake Lloyd can be diverted through the Lower Cherry Agueduct
and into the Mountain Tunnel via the Early Intake Reservoir on
the Tuolumne River mainstem. The maximum capacity of this
diversion 15 approximately 100 million gallens per day. Al
three reservoirs are operated for flood control, instream flow
maintenance, and hydroelectric power generation.

The New Don Pedro Dam, Reservoir, and Powerplant are operated
by the Modesto and Turlock Irrigation Districts. However, San
Francisco owns 570,000 acre-feet of storage space in the Mew
Don Pedro Reservoir. This water s used to help meet the
city's obligations to the irrigation districts under the Raker
Act. By utilizing the flexibility created by operating New Don
Pedro as an integral part of the Hetch Hetchy System, San
Francisco can optimize the Hetch Hetchy resources while stil]
meeting its obligations.

There are 340,000 acre-feet in the New Don Pedro Reservoir
allocated to flood control. This allocation is practicable
because 0'Shaughnessy and the other upstream dams and
reservoirs exist and are operated as a fully integrated unit.
The removal of 0'Shaughnessy Dam would, therefore, require a
new allocation for flood control in the Mew Don Pedro Reservoir
or in one of the other upstream reservoirs.

The quality of the water supply currently cbtained from the
Hetch Hetchy System s very high because the point of diversion
occurs on &n undeveloped watershed with very limited natural
degradation,

Very 1ittle 15 known about the nature and amount of sediment
buildup in the Hetch Hetchy Reservoir. A sediment survey of
the reservair has not been performed and the DOl report made no
projections of sediment accumulation. However, whatever
buildup has occurred over the past 65 years would be from a
relatively small and rocky watershed. Two extrapolations are
possible from this base. The first is that there is a good
possibility that the remaining useful 1ife of the dam,
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reservoir, and powerplant 15 considerable. The second is that
the nutritional value of the accumulated sediment 15 1ikely to
be low.

As shown in the table on page 9, the average annual

generation of the Hetch Hetchy System 15 1,965 million kiWh.
About 25 percent of the power generated is used directly by
San Francisco. ODuring the last fiscal year, the sale of power
generated $B9.6 million. Water sales totaled $7.8 million.
Operation and maintenance expenses were $70.5 million, leaving
$26.9 million in revenues generated by the Hetch Hetchy System
for the city of San Framcisco.

The three 5an Joaguin Valley pipelines presently limit the
System's water delivery capacity to a maximum of

336,000 acre-feet per year (300 million gallons per day). An
upgrading of the System could increase the potentfal maximum to
448,000 acre-feet per year, or 400 million gallons per day.
Over the past 11 years, the city of San Francisco has diverted
an average of 214,000 acre-feet per year through the Hetch
Hetchy System. This represents 77 percent of the city's total
municipal and industrial needs and also includes water
delivered to other major suburban areas in 5an Mateo, Santa
Clara, and Alameda Counties. Approximately two million people
are supplied by Hetch Hetchy water, which has an average daily
yield of 273 million gallons. 5an Francisco ftself uses an
average of approximately 96 million gallons of water per day.
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Department of the Interior Concepts

This section addresses the D01 dea of removing 0'Shaughnessy Dam
and Hetch Hetchy Reservoir.

I.

The Basic Idea

Compared with the complexity in describing Hetch Hetchy, a
description of the DOI idea is quite simple. DO! wants to
investigate the possibility of removing 0'Shaughnessy Dam and
draining Hetch Hetchy Reservoir. The presently-inundated Hetch
Hetchy Valley would then be reclaimed as a scenic resource for
the Yosemite National Park, either through natural means or
through active replanting and reclamation efforts. 00!
recognizes that the water and power resources presently
provided by the Hetch Hetchy System would have to be replaced
for this idea to become a truly feasible proposal. The
intangible benefits of restoring Hetch Hetchy Valley to its
original state have to be balanced against the loss of these
water and power respurces, the cost and environmental impact of
replacing these resources, and the cost and impact of
reclaiming the valley once it 15 drained.

ldentified Concepts

In its November 1987 draft report entitled Hetch Hetchy: A
survey of Water and Power Replacement Concepts, DOI has
provided a summary of the existing situation, and has developed
11 conceptual options for replacing the water and power
resources that would be lost with the removal of Hetch Hetchy
Reservoir. Water replacement options fall into thres general
categories: (1) operational changes and/or new development 1n
or related to the Tuolumne River Basin, (2) optimization-
coordinat fon-conjunctive uses of surface and ground water
supplies, and (3) new supplies from the Sacramento-San Joaquin
Basin conveyed by wheeling through the State Aqueduct or by
enlarging the Delta-Mendota Canal to the Hetch Hetchy Aqueduct,
which crosses both of these conduits. Power replacement
options rely on purchases of surplus power and an eventual
replacement of the lost capacity through a new generation
facility or facilities.

Conceptual water replacement options bank heavily on the
ability to reorganize the operation of the Hetch Hetchy System
after Hetch Hetchy Reservoir is removed to capture as much of
the prior water resource as possible. The first 3 of the 11
options address this reoperation of the System and of New Don
Pedro. Options 4 through 10 examine potential supplemental
supplies through enlarging other storage structures,
constructing new storage, various pumping and conveyance
schemes, and conjunctive use possibilities.
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Option 11 deals with the purchase of power to replace the 1gss¢
of Hetch Hetchy electrical Energy. The Toss gf generation
capacity s not Fully dddressed. The FEport suggests that only
one of the potentia) water replacement options, an enlarged
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[SSUES AND CONCERNS

The 1ssSuUBEs and concerns identified from an analysis of the Hetch

Hetchy concept and the draft DOI report basically address the validity

of the concept itzelf. They center upon the overall general costs,

both dollar and envirormental, versus penefits that would be

associated with the idea should it become reality. Although many of

the costs/benefits cannot be accurately quantified because of the

prel iminary nature of the concept, the idea raises serious CONCETNS

ahout its feasibility even at this early stage. \
)

In addition, there Bre issues and CONCErns associated with the options
jdentified in the draft D01 report. Here, the issues and concerns are
more defined and gpecific, and address the viability of the jdentified
conceptis to replace the lost water and DOWET resources.

The issues and COnCErns that arise from the draft DOI report &nd the
general concept of draining Hetch Hetchy valley can be grouped into
Four categories. These categories are the loss of generation
capacity, the loss of water storage capability, the environmental
ramifications, and the economic COSts. The issues and conCerns that
are tdentified with each of these four areas are detailed in the
remainder of this section.
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Power lssuss

Under conditiong where the power resources and the Power demands
of a power Supply area are in balance, any Proposal or plan that
would cause a change in that balance would Incur the cost of
restoring that balance. Also, under sych conditions, it §e
relatively Basy to as551gn cost and 8ssess impacts. However, whin
there is an imbalance in the power Supply fquation, such ag
currently existing in California {current power FESOUrce
projections show Capacity surpluses through the year 2000}, the
full impact of 4 Proposed change in certain power resources will
not be realized until 8 power resource balance g reached. Given
this condition, a discussion of the potentia] impacts of the DOf
tonCepl on power FESOUrCes in the northearn California drea is
presented below.

The DOI praposal for restoring Hetch Hetchy Valley by removing
U'Shuugnnessy Dam would Cause a reduction in ex1sting power
Fesources,

1. Erergy Loss

If Q'Shaughnegﬁy Dam is removed, tha ENErgy generation at the
Kirkwood plant would be reduced from 615 millon kwh to zerg,

River, Moccasin's redquction is Conservatively estimated to pe
around 300 millipn kWh. Thus, the net amount of Energy loss is
assumed, in the DpJ FEport, to be 900 Million kWh. Some
increase in the Tong-term dverage generation at the New Don
Pedro Powerplant could also be experienced because of reduced
Upstream diversions, however, thig increase coyld be negateqd by
8 requirement that the ey Don Pedro Reservoir carry more
Capacity as flgood storage. This amount of Bnergy loss s
Lonservative, and it does not reflect any additional losses
that may occyr 4t Holm Powerplant by reoperation of the Hetch
Hetchy System, as suggested in the DO report.

s Eapacfty Loss

Because the Kirkwood plant Operates as pase load, 1ts 1oss
wa ld have g significant impact on the dependab le Capacfity of
Lthe Hetch Hetchy System, Furthermore, the amount of firming
support for the rémaining hydroelectric Plants woulg also
inCrease. As 3 result, the actyal reductfon in dependahle
Capacity would be determined from negotiations. fFor purposes
of evaluation, the 150 Mw estimate made §n the DOT report is
Considered reasonahle and is used in this evalyation,
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substitute Resources

The resources thal may be available to offset the loss of

150 MW of capacity and 900 mi1lion kWh of energy will depend on
when the proposal 1s implemented. Until the year 2000, there
i& sufficient surplus capacity in California and the Western
systems Coordinating Council interconnected power supply area
tp replace this 1oss. (See Appendices 2, 3, and 4.) Due to
the existence of this surplus, the full impact of this firm
power 1053 will not be realized until the year 2000 or later.
The availability of this surplus capacity, however, does not
offset the loss in energy. The effect of the loss of

900 million kih of clean hydroglectric enérgy will result in
the immediate increase in the use of the most expensive and
1sast desirable fuel sources. Since California relies
primarily on ofl and natural gas for energy generation, the
1gst energy will 1ikely result in the annual consumpt ion of an
additional 1.7 million barrels of oil. At 520 per barrel, the
additional cost Comes to $34 million anmnually.

By the mid-1990's, when glectric demands and supplies are
nearing balanced conditions, the 1055 of 150 MW of dependable
capacity at Hetch Hetchy would have to be replaced either
through conservation or by the addition of a new plant or
plants. Therefore, the effects of the capacity loss should be
measured in terms of replacement costs, which are estimated to
be $46 million annualily.

Other Potential Losses

As previously stated, the power l0S5es of 150 MW of firm
dependable capacity and 900 miilion kWh of energy do not
jnclude potential 1o5ses in power that may occur at the Holm
Plant if the Hetch Hetchy System 1s reoperated, as discussed in
the DOI report. Nor does this power 1085 reflect any of the
additional pumping power that would be required in several of
the alternatives presented in the pol report for the recapture
of the water supply. The total extent of the power losses
could be such that the total dependable capacity of the Hetch
Hetchy System (260 MW} could be sliminated. The figures of
150 MW and 900 million kih should, therefore, be treated as
very conservative and & minimum impact situation.

At the time when a resource balance is reached and a
replacement resource jg reguired to offset the Hetch Hetchy
power 105585, the alternative replacement costs would be:

o Initially - $25.5/kW-month for capacity and
38 mills/kWh for energy
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o Levelized - 325, 5/ki-month for capacity and
0 mills/kWwh for ENETgy

fhus the tota) annyal Cost associated with the DOI concept
would be $B0 mi111an inftially and

$10% mi11ion when levelized
over the life of the plant.




1B
water Issues

A major issue concerning the restoration of the Hetch Hetchy
valley by the removal of 0'Shaughnessy Dam is the loss of a
developed, high-quality water supply. The State of California,
pepartment of Water Resgurces, Bulletin 160-87, is currently
predicting that met annual water use in California will increase
by 1.4 million acre-feet (MAF) in the next 25 years. {See
appendix 5.) This increase in net water use 15 based on projected
population growth. Appendix 6 shows known and expected population
expansion for california to the year 2010, indicating an increase
of 39 percent. Of this total increase, the San Francisco Bay and
Central Coast Region accounts for 0.2 MAF, and another 0.58 MAF is
allocated to the San Joaguin River and Tulare Lake Region.

Meeting the total increase in net water use assumes the
development of & number of new water supply facilities to
complement the existing water supply facilities, one of which is
the Hetch Hetchy System.

Hetch Hetchy Reservoir alone has a reported average daily yield of
273 mi11ion gallons (or 99.6 bil1ion gallons annually). Removal
of this reservoir amounts o an annual loss of 0.30 MAF (1 acre-
foot equals 326,000 gallons) to the can Francisco Bay Reglon. The
Hetch Hetchy System has provided an average of 0.214 MAF annually
during the ll-year period July 1978 through June 1986 to the city
of San Francisco and the 5an Francisco Bay area, Maximum annual
delivery capability s 0.336 MAF with the existing conveyance
capacity. Maximum potential annual delivery capability is

0,448 MAF with upgraded conveyance facilities in the San Joaguin
Valley.

The Modesto and Turlock Irrigation Districts' Kew fon Pedro
Reservoir was designed 1o operate as an integral part of the Hetch
Hetchy System. Hetch Hetchy Reservoir storage is integrated into
the flood control operation of New Don Pedro Reservoir. Under
current operations, the New [on Pedro Reservoir flood control
requirement can be reduced by up to B0 percent of the available
gpace in Hetch Hetchy and Cherry Valley Reservolirs. This type of
coordinated operation helps to maximize New Don Pedro pOwer and
water production by prnv1d1ng somé control over the peak flows.
Removal of the Hetch Hetchy Reservoir would increase the
requirement for flood space at Mew Don Pedro Reservoir, thereby
requiring reduced recervolir levels with a potential 1oss of power
production and water yield.

Removal of part of the Hetch Hetchy System will not only affect
the water supply to the San Francisco Bay Region, but will also
affect the water supply to the Modesto and Turlock Irrigation
Districts in the San Joaquin River Region. HNo estimate of loss is
available for the San Joagquin River Region.
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Replacement alternatives will most 1ikely involve the deve lopment
of new points of diversion below the existing points on the
TuoTumne River and new diversion points on different watersheds.
New diversion points will most Tikely result in lower quality
waler supplies, due to either natural conditions in the drainage
or manmade developments. If water supplies near the Sacramento-
san Joaguin Delta are used, the loss in quality will be very
significant,
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G Environmental [ssues
1. Introduction

The basic issue from the envirormental perspective is the
trade-off in environmental values that would be necessary to
achieve the restoration of Hetch Hetchy Valley. Serious
environmental impacts would resylt from draining the reservoir
and removal of the dam. The existing situation must be
considered the baseline for comparison and, by definition, one
of zero impact. The System has been in place and operating for
over half & century, so any departure from the present
situation must be examined in 1ight of the benefits and impacts
which would result from {mplementat jon of that action.

Appendix 8 contains some pertinent excerpts from the 1980
General Management Plan for Yosemite National Park.

In addition, the options for replacing the lost water and
hydropower generation resources have the potential for
significant grwironmental impacts, some possibly quite

ceyere., These effects must be added to those related to the
removal of 0'Shaughnessy Dam and evaluated against the benefits
of restoring Hetch Hetchy Valley.

The stated benefit of removing Hetch Hetchy Reservoir is the
restoration of Hetch Hetchy valley to 11s former state. To
quote from the draft DOl report, "positive impacts...would
gvolve around the long-term environmental and public trust
nenefits associated with the restoration of the site to its
natural condition.... Such restoration would rengw the
national commitment to maintaining the integrity of the
national park system and keep in perpetual conservation an
irreplaceable and unique natural area." According to the
report, “Terrestrial and aquatic benefits would accrue to
recreation, aesthetics, and the overall area ecology. To the
extent that water that would otherwise be diverted remains in
the system..., the removal of 0'Shaughnessy Dam could have
potential for positive impacts to the San Joaguin River and
gstuarine ecosystems.”

It §s difficult to assign a value to the proposed restoration
of Hetch Hetchy Valley. Unlike many concepts, this idea does
not place development against the environment. Instead, it
involves the substitution of one set of environmental values
for another set of different environmental values, both of
which are mostly intangible in nature. On the surface, the
concept 15 one of those noble ideas that seem 1ike the right
thing to do. A reasoned analysis of the idea, however, shows
it to be less attractive than the initial reaction might
suggest.
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D01 has stated that the restoration of Hetch Hetchy Vallay
could reduce the pressure an Yosemite Valley by redistributing
visitors, thereby benef iting Yosemite Wational Park. At
present, approximately 3 percent of the Park's visitors {about
93,400 in 1986) visit the Hetch Hetchy area. Many of these
present visitors come to Hetch Hetchy Just to view the dam and
reservoir. This low percent of visitation is due, in part, to
the fact that access past the 0'Shaughnessy Dam is Jimited to
Footpath only. DOE is aware of no plans to improve access tg
Hetch Hetchy Valley should it be restored. With the reservoir
in place, Hetch Hetchy presently offers diversity to scenic and
recreationa) opportunities. It adds a waler-based visual and
réecreational resource to a park primarily directed towards
terrestrial scenic values.

If the NPS was actively seeking opportunities to lessen the
usage of Yosemite Valley, 1t could promote the use of the Hetch
Hetchy Reservoir as am alternative recreational site and
experience. A second, smaller version of the Yosemite Valley,
having 1imited access, may not have the ability to attract
additional visitors away from the more famous and spectacular
site. In short, the concepl does not appear to have the means
to significantly reduce visitor pressure on Yosemite Valley or
to provide a greatly enhanced recreational opportunity for
those visitors who presently use the area. At the same time,
draining Hetch Hetchy would reduce the diversity of recreation
opportunities available within the park. It can be argued that
the existing water resource as a Nationa] Park asset 1s more
valuable than the restored meadow resource would be.

The identified primary "benefit® to be derived from the
restoration of Hetch Hetchy 1s the conversion of 1,972 acres
of surface water to an equal expanse of meadows and scattered
trees, and certain unspecified “benefits" tg terrestrial and
aguatic ecology. What the ultimate potential environmental
cost of this undertaking would be, and how it would compare to
any identified gain, 15 not known. Insufficient data are
available to quantify environmental costs and impacts in
detail. However, specific fssues and concerns can be
identified and, in some cases, a magnitude of impact
ascertained. Economic aspects are addressed in the economics
section of this document; this discuscion is 1imited to an
examination of potential envirormmental impacts.

Issues and Concerns Related to Facility Removal

The release of the stored water could presumably be
accomplished with 1ittle envirormental impact, assuming 1t was
done slowly. The reservoir fishery resource would be lost, as
would valuable riparian habitat, particularly at the upstream
end of the reservoir. This riparian habitat would be replaced
eventually but, in the interim, wildlife populations could
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suffer from the loss and both terrestrial and aguatic ecology
in the area would be drastically altered. Wildlife species
which prefer open water, for example waterfowl, would lose a
valuable habitat area. Species that utilize meadow habitats
would eventually experience an increase in their habitat as the
valley revegetated.

The removal of the Hetch Hetchy facilities would create
environmenta) effects related to downstream ecosystems in the
form of stream turbidity and sedimentation. The duration and
magnitude of such impacts would depend on the success of
mitigation during demolition activities, and the success of
reclamation after demolition activities have been completed.
Streamflows from Hetch Hetchy to New Don Pedro would be
affected, and potential impacts to fish and stream ecology
would need to be identified and assessed. The DOI report
indicates that recreation and ecology would benefit from these
changes, Without further study, it can already be concluded
that kayaking and whitewater rafting recreation activities
could be significantly impacted due to a return to unregulated
river flows. The effect would be aggravated during drier water
years. Erosion of the unvegetated drained valley bottom could
result in serious siltation problems in the Tuolumne River,
affecting water quality for fish and other aguatic species and
the water supply for San Francisco and the other areas which
use Hetch Hetchy water. Any additional water in the river
would be present when flows are high; Tow flows are 1ikely to
be lower without Hetch Hetchy storage to provide minimum flow
releases. The draft DOl report's claim of environmental
benefits would not seem to be supported.

Proposed demolition and removal of the subject facilities would
also result in fewer fishing, camping, and backpacking visitor
use days in the area of the reservoir. Reduced short-term
recreation uses in the Hetch Hetchy Valley would be associated
with extreme noise levels (70 to 90 db}, increased fugitive
dust problems, and the highly instrusive nature of earth-moving
machinery within a secluded national park.

The removal of 0'Shaughnessy Dam and Hetch Hetchy Reservoir may
also result in legal problems. Such an action might conflict
with the California Wilderness Act and the National Wild and
Scenic River designation that applies to the Tuolumne above New
Don Pedro. San Francisco and the irrigation districts also
retain Congressionally-granted rights under the Federal Raker
Act which would be impacted should the concept be developed
against their wishes. The potential exists for legal problems
related to the appropriation of water from sources other than
the Tuolumne.

Anather consideration s that D'Shaughnessy Dam may well be
eligible for inclusion on the National Register of Historic
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Places. It 15 mot known if the Dam has been nominated at this
time but, before any removal scheme is contemplated, 1ts
historical significance would have to be assessed under the
National Historic Preservation Act of 1966.

The physical removal of 0'Shavghnessy Dam and related
facilities would, without question, result in very serious
environmental impact. Additional roads might have to be
constructed into the site, The destruction of the dam would be
disruptive to recreationists and wildlife in the area during
the time of dismantling. The dam contains approximately
674,000 cubic yards of concrete and 760,000 pounds of
reinforcing steel, all of which would have to be removed from
the site and disposed. The disposal area or areas for this
material would be severely impacted environmentally.
Transportation routes between the dam site and the selected
disposal areas would experience heavy traffic and potential
damage during the demolition process. The former reservoir
bottom and dam site, the road system, and the disposal area or
areas would all require extensive reclamation (e.g., regrading,
seeding, and erosion protection) to minimize envirommental
impacts.

An alternative not discussed in the DDl report is that of
drafning the Hetch Hetchy Reservoir, but leaving O'Shaughnessy
Dam in place. This option would minimize negative
environmental impact and costs by eliminating those costs and
impacts related to the physical destruction and disposal of the
dam itself. However, it is doubtful that this would be a
seriously considered elective. Recovery of the natural and
scenfc values of Hetch Hetchy is the stated goal of the
concept, and the dam would severely affect these values 1f left
fn place.

Issues and Concerns Related to Water Replacement

The DOl report indicates that "reoperation" of the remaining
Hetch Hetchy facilities and New Don Pedro could recoup all of
the water presently diverted for the existing water users and
much of the present potential maximum the System could
produce. However, the report is very unclear as to how this
recperation would occur. It appears that a minimum of

100,000 acre-feet per year could be directly diverted into the
gravity system for delivery to San Francisco. Utilization of
additional Tuolumne River water would probably reguire the
enlargement of existing reservoirs or the construction of new
ones, new conduits for water transport, and pumping facilities.

It 1s clear that both substantial modification to the present
operations of existing facilities and physical modifications to
those facilities, and construction of new facilitfes, would be
necessary to accomplish any water supply replacement
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objective. Modifications to operations represent & chamge that
has the potential for significant environmental effects through
changed streamflows, reservoir level fluctuations, and water
quality. Physical modifications or new construction will
result in new environmental impacts in new areas that would
have to be offset by benefits accrued from & reclaimed Hetch
Hetchy Valley. ODetails are lacking to speculate on the
severity of such impacts, but in general inundation and/for
major construction when imposed on an existing environment
creates severe impact.

The D01 report gives & series of options (4-10) which consider
supplemental water supplies to make up any shortfall from the
first three options, which recover Hetch Hetchy water from the
Tuolumne. Most, §f not all, of these conceptual options would
involve new construction with an attendant envirormental
impact. In addition, most are net energy consumers due to the
necessity for pumping, thus exacerbating the loss of
hydrogeneration capacity discussed earlier in this report.
Secondary enviromnmental effects would be associated with
replacing the energy required for this pumping, which 1s
essentially a new consumptive use reguired by the
implementation of the concept. A third issue relates to the
use of water from other sources to make up for lost Hetch
Hetchy water. The water may in fact be available, but 1t is
not a2 "new’ source. Taking water from these other sources will
make 1t umavailable in the future for other uses or to other
entities. It is, therefore, properly viewed as "lost" water or
an impact for purposes of analyzing the cost/benefit of the
Hetch Hetchy restoration idea. California will eventually need
to maximize all of 1ts water supplies, so any loss of Tuolumne
witer represents & true loss.

A final issue regarding water replacement is the onme of water
gquality. The water presently supplied by Hetch Hetchy
Reservoir is of extremely high guality, coming as it does
directly from high mountain snmowmelt in a relatively small and
pristine basin. A1) other proposed replacement options would
provide water significantly less pure than the present

supply. Besides the human health and aesthetics aspects, there
is the possibility that the less pure replacement water
supplies would require modifications to present treatment
facilities or even new facilities. The costs of such
modifications or new water treatment faciiities would be
directly attributable to the implementation of the Hetch Hetchy
concept.

Issues and Concerns Related to Power Replacement
The potential effects of the Hetch Hetchy concept on power

generation and supplies were discussed earlier in this
report. Essentially, a minimum of 150 MW of firm capacity and
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900 million kWh of energy would be lost; more could be lost
depending on how Lakes Eleanor and Lloyd are reoperated to make
up water losses.

In addition, most of the other water replacement options are
net energy consumers; the power for those options ultimately
selected would also have to be replaced. In any case, the
total loss in capacity and energy would have to be made up,
most likely in the form of a new o011 or natural gas-fired
thermal powerplant.

The construction, operation, and maintenance of a thermal
powerplant of at least 150 MW capacity would have significant
environmental impacts. Issues raised would include, but not be
limited to: consumption of nonrenewable resources in place of
& renewable one, air pollution, acid rain, thermal pollution of
water resources, water consumption for cooling purposes, and
visual and land use impacts from the plant and associated
transmission facilities. These potential impacts would be
directly attributable to the implementation of the Hetch Hetchy
concept and would have to be weighed against the benefit
resulting from the restoration of Hetch Hetchy Valley.

Purchases of available surplus power for short-term replacement
of the lost capacity and energy would probably not result in
significant environmental impact, as these purchases would come
from installed capacity and be delivered over an existing
transmission system, However, this is not a viable long-term
solutfon, as discussed in Section III.A.3.

Summary of Environmental Issues and Concerns

A careful examination of DDI's Hetch Hetchy idea reveals that
the concept will cause significant negative environmental
impact. The "public trust benefits® alluded to in the DOI
report do exist as intangibles. However, the Hetch Hetchy area
receives relatively 1ight visitor use at present, a sftuation
that 15 not expected to change greatly with the restoration of
the valley. The water resource represented by Hetch Hetchy
Reservoir may not be less of a visual and recreational resource
to some individuals than the restored valley would be. During
the years it would take to revegetate and reclaim the former
reservoir, the area would certainly be negatively impacted from
the perspective of visitors.

The DOI report claims benefits to recreation, aesthetics, and
terrestrial and aguatic ecology. Although recreation and
aesthetic values would change in focus from water-based to
terrestrial-based, the report fails to make a case that the
restored valley would have greater overall values than it does
presently. 3Such values can be significantly affected by how
the NP5 chooses to manage the Hetch Hetchy Valley. Under the
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existing management plan, the NP5 is clearly taking a
preservation course with minimal development of Yosemite
resources. Given this stance, it appears to matter little if
Hetch Hetchy Valley contains meadows or a reservoir., It is
known that kayaking and white-water rafting on the Tuolumne
downstream of Hetch Hetchy would be negatively impacted by the
removal of the dam,

It is unclear why DOl believes both terrestrial and aguatic
ecology would benefit from the restoration concept.
Impiementation of the restoration idea would severely disrupt
an existing environmental system that long ago adjusted to the
presence of the dam and reservoir. The aguatic ecology of the
reservoir would be destroyed, and a replacement stream-based
ecology would be slow to develop, Potential siltation problems
from erosion of the former reservoir could adversely affect the
existing downstream ecology, as could dam demolition
activities., Streamflows would also change with the removal of
Hetch Hetchy Reservoir. As with recreation and scenic values,
terrestrial and aquatic ecologies would experience a shift as a
result of the concept, but the tradeoffs involved make it
difficult to determine that the restored valley would be a
significant improvement over the existing situation. Area
ecology would certainly be negatively affected over a lengthy
period of time until it could adjust to the new conditions, and
revegetation and reclamation were completed.

The foregoing portion of the enviromnmental summary has dealt
only with fssues localized to the Hetch Hetchy area. The
restoration concept finds 1ittle support at this level when
ostensible benefits are compared to probable negative
environmental impacts. The idea loses any remaining validity
when the envirormental effects related to actions taken to
replace water and power generation losses are added to the
balance. These negative impacts would occur as a result of
water storage expansion or construction, streamflow changes and
reservoir fluctuations related to Hetch Hetchy reoperation
andfor conjunctive use arrangements, the construction of new
water conduits or relocation of hydrogeneration facilities,
increased energy use from new pumping loads, and a muititude of
other factors.

From the environmental perspective, the idea of restoring Hetch
Hetchy Valley, while inftially intriguing and fdealistically
laudable, does not promise future benefits commensurate with
the environmental impacts that would result. Even a brief
analysis, such as this document contains, 1s sufficient to
determine that the basic concept is not viable

environmentally. There will be those individuals who feel that
the intangible benefits of a restored Hetch Hetchy Valley are
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worth the cost no matter how high. The approach that has been
taken in this analysis considers what the average person's
values might be. Hetch Hetchy Valley might be restored, given
time, to a condition near what it was at the turn of the
century. However, the cost in envirormental impact, both to
the Hetch Hetchy area and to the many other areas that would be

impacted in order to supplant Tost water and power resources,
is too high.
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Economic lssues

The Hetch Hetchy System presently has a total electrical
generating capability of 368 MW. The dependable capacity
associated with this capability is 260 MW which comes from the
Halm, Kirkwood, and Moccasin Powerhouses. The respective capacity
associated with each facility s 150 MW, 118 MW, and 100 MW. The
recent 43 MW addition to the System at Eirkwood s assumed to add
no additional energy. The 43 MW addition to Kirkwood also did not
change the 260 MW dependable capacity figure.

The Hetch Hetchy System average annudl generation is

1,965 mil1lion kWh and consequently has & system plant factor of

61 percent. The Kirkwood unit provides 615 miliion kWh, resulting
in a plant factor of 59 percent. Moccasin Powerhouse generates
549 million kWh and results fn & plant factor of 62 percent. The
Holm unit alsc has a 62 percent plant factor, but has generation
of B10 million kWh,

It is estimated that the dismantling of the 0'Shaughnessy Dam
would remove at least 150 MW of the dependable capacity from the
total system capability of 260 MW. With the assumption that a
change in dependable capacity is proportiona)l to a change in
installed capacity, it can be inferred that the reduction of
System capacity would be approximately 205 MW. The greatest
impact, of course, comes from the removal of Kirkwood
Powerhouse. The bulk of the remaining losses are attributed to
the impact of changed operations on Moccasin Powerhouse with
possible s1ight Tosses from the Holm peaking unit.

The lost generation from the entire System due to the removal of
Eirkwood Powerhouse, together with the operating changes, is
estimated to average 200 million kWh annually. This represents
just under half of current System output at a plant factor of
between 50 to 68 percent, depending on whether installed
capability or dependable capacity is used.

There have been no forecasts as to when the removal of the
0'Shaughnessy Dam would take place nor when replacement power
supplies would be required. It seems Tikely that the mid-to-late
1950's would mark the beginning of such activity. If this is the
case, then surplus capacity in northern California s 1ikely to be
declining or eliminated. Hence, the construction of new capacity
wolld be required to replace the 0'Shaughnessy decommissioning and
attendant loss of Hetch Hetchy generation capacity. Forecasts of
plant utilization on the West Coast indicate that capacity will be
more completely used at that time than today.

The generation lost by removing the Kirkwood Powerhouse and
modifying operations most nearly resembles the operation of a
baseload thermal plant. The present value of the installed
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capacity of a baseload plant brought on line in the mid-1990's is
estimated to be about $1700/kW in 1987 dollars. This would yield
a capacity charge of approximately $25.5/kW-month for a plant with
a 30-year 1ife. It is likely the thermal plant would need to be
replaced in order to match the remaining 1ife of the hydro
facility for the purpose of comparing lifetime impacts of the two
pptions. Additional replacements of thermal facilities would make
the thermal replacement relatively more costly than continued use
of the hydro facility because of the pressures of inflation on the
thermal facility. Assuming for the moment that the baselpad plant
replacing the hydro facility burns residual oil, the average
energy cost for the 1ife of the plant will be approximately 70
mills. If the lost capacity is 150 MW, then the cost just to
replace the lost power with a newly-constructed thermal facility
would average approximately $109 million per year over a 30-year
period. By comparison, current estimates of San Francisco's
annual operation and capital costs for Hetch Hetchy are $39-359
million, but this estimate includes water costs.

Power Replacement Costs

Current Cost of
Capital and Operast|ons Energy Conts
Par ipd to San Frencisco Withoot Kirkwood Alternate Flant

IRET-1593 $39-359 &i | llonyr® 34-8) milliohfyr 0000 —e——

([0 $39=-359 ml 11 lonSyr® $63 millionyr 5108 mililondyr
{for &l fernate [capscity and
plant) snergy)

fingludes water cOATS

The city of San Francisco s currently in the process of renewing
its power wheeling contracts with PGEE, due to the recent
expiration of existing agreements. Appendix 7 shows a recent clty
financial comparison of expenditures and revenues that can be
expected from the new contracts.

The economic costs of demolishing the O'Shaughnessy Dam are
difficult to estimate without specific information regarding the
method and schedule for removal, the number of workers potentially
invalved, and & host of on-site logistical problems. Relatively
1ittle precedent exists for the decommissioning and removal of
such a large scale hydroelectric project. Indeed, it is
understood from informal contacts with the Federal Energy
Regulatory Commission and the U.5. Army Corps of Engineers that
hydroelectric facilities that have become obsolete or unuseful for
a variety of reasons are typically not removed, but simply




abandoned. Without further study, it 15 nonetheless clear from
available data that removal of 0'Shaughnessy Dam would be very
expensive, perhaps in excess of several hundred million dollars.

In demolishing this dam and reservoir, a number of secondary costs
would also be realized. A number of wide-haul roads would likely
have to be constructed to remove the approximately 674,000 cubic
yards of concrete and other associated dam materials. It 1s
further assumed that mitigation of on-site envirommental problems
would be significant and costly. For example, it may be
environmentally desirable or necessary to remove much of the
accumulated sil1t from the reservoir site. Additional associated
expenses, depending upon the findings of envirommental studies,
could include an extensive revegetation program to minimize
downstream siltation impacts and long-term visual effects.
Further, it may be necessary to rechannelize the river below
0'Shaughnessy Dam, at considerable expense, in order to ensure
complete restoration of the valley to preconstruction conditions.

The economic costs of providing replacement water for the city of
San Francisco, the Modesto and Turlock Irrigation Districts, and
Tuolumne instream uses is highly speculative at this time. These
costs are dependent on the amount of water that can be salvaged
from the remaining facilities on the Tuolumne River and the option
selected for supplying the remaining reguirement. The majority of
the options identified for providing replacement water require the
modification of existing, and/or development of new, water storage
facilities, conveyance facilities, and water treatment

facilities. DOI rates the costs of these options from low to
extremely high. In addition to structural facilities, these
replacement options will reguire pumping of the replacement

water. The actual amount of energy and capacity reguired and cost
are again dependent on the amount and source of the replacement
water. It 1s conceivable that the pumping load could reguire the
addition of new generation. Some entities in the area have
estimated the total replacement costs from $2-6 bi111on, but DOE
can neither verify nor deny those figures.

30



Iv.

CONCLUSIONS

from the information and findings in Sectiom IV, it is concluded that
the concept of reclaiming Hetch Hetchy Valley by draining Hetch Hetchy
Reservoir and removing O°Shaughnessy Dam is presently not viable. The
jdea itself is bold, and the goals are without question meritorfious.
However, the concept must be viewed in light of its potential cost.

In essence, the concept involves the replacement of existing valuable
resources with another group of resources, also valuable, that differ
from the present ones. From the average individual's perspective, the
anticipated total resource values of the reclaimed Hetch Hetchy Valley
do not appear to be substantially higher than those that presently
exist, and the conversion can only be accomplished at great economic
and environméntal cost. The costs and consequences of removal of a
presently beneficial, vital high-quality water supply facility are
clearly too great compared with the benefits a rehabilitated Hetch
Hetchy Valiey would provide.

From the energy perspective, the replacement of at least 150 MW of
lost hydropower capacity with an equivalent thermal generation plant
or plants, clearly represents a large negative impact. An existing,
clean, inexpensive, renewable resource would eventually be exchanged
for a more expensive, nonrenewable resource. Existing amounts of
surplus energy are already a more costly alternative,

Only & portion of the present potential maximum water diversion could
be recovered from a reoperated Hetch Hetchy System. The shortfall
could be made up through enlarged or new reservoirs, new conveyance
systems, and other major construction projects, but all of these
measures would be extremely expensive and cause significant
environmental impact to new areas away from Hetch Hetchy. The
existing operating system meets the needs of the participants for a
high-quality, dependable water supply at minimal cost. There is no
assurance that the replacement options will provide equal
dependability or quality. Hetch Hetchy also provides the means, with
some modification to the conveyance system, to meet future demands up
to 448,000 acre-feet per year. This potential maximum would have to
be fully replaced in order to calculate the total cost of removing
Hetch Hetchy Reservoir.

Water obtained from sources other than the Tuolumne would not be
available for future development by potential users. In addition,
many of the water replacement options are net users of energy due to
pumping requirements. These, too, are considerations which must be
weighed against the concept of restoring Hetch Hetchy Valley. The
replacement water supply schemes provide no assurances that the
current high guality water supply realized from the 0'Shaughnessy
facility could be maintained.

Environmentally, the idea creates far more potential for significant
impact than can be justified by any incremental benefits from

il
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restoring Hetch Hetchy Valley. An examination of the potential

benef its to be gained from a restored Hetch Hetchy Valley shows many
of them to be converted from existing values which would be lost.
Removing O'Shaughnessy Dam and draining the reservoir will result in
significant environmental impact alone. The effects of physically
demolishing and removing the dam are substantial, and the debris will
have to be transported and disposed, adding further significant
negative environmental impact. The dam could simply be decommissioned
and left in place, thereby significantly reducing economic costs and
direct physical environmental impact, however, much of the anticipated
gain in intangible wilderness values would be negated by the continued
presence of O'Shaughnessy Dam. When the impacts associated with the
implementation of some of the replacement options are added, it
becomes clear that potentfal negative effects would greatly outweigh
potential positive benefits.

Perhaps the economic costs of the concept are the most convincing
argument against further consideration or implementation of the idea
at this time. WVirtually every aspect discussed under the water
section, the power section, and the environmental section has costs
associated with 1t. These are all new costs, as the only costs
related to the present System are operation and maintenance expenses
and some capital repayment costs. Although it would be impossible to
accurately estimate a total cost for implementing the idea at this
time, the cost would certainly be extremely high and would have to be
borne almost entirely by the Federal Government.

There would be no incentive for the city of San Francisco or the
irrigation districts to share in the cost; they currently have an
operating system that provides for their present needs with
considerable potential for further development. The action propoesed
by the Federal Government would deprive them of some of the resources
their system generates, so they rightfully would be Tooking to the
Federal Government to replace these resources in kind and &t no cost.
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RECOMMENDATION

n careful evaluation of the idea of restoring Hetch Hetchy valley as
conceptualized in the DOl Hetch Hetchy report resulted im a number of
conclusions, presented in the preceding section. The following is
DOE's recommendation with respect to the Hetch Hetchy Vallesy recovery
concept .

pOE proposes that the 1dea of restoring the Hetch Hetchy Valley be
revisited in the future at the point in time when 0'Shaughnessy Dam s
reaching the end of i1ts useful 1ife (typical design 1ife of similar
facilities 1s 100 years). ODOE recognizes the value in reassessing an
existing facility in 1ight of changed national values. Certainly
there was interest in preserving Hetch Hetchy Valley in its original
state when the System was first proposed, and there 15 presently
heightened interest in public Tand preservation. The impacts of
removing the dam, both economic and environmental, become a necessity,
not an option, when the dam reaches the end of 1ts useful life.

Postponing any action unti] the dam reaches the end of 1ts useful life
has a number of significant advantages. The city of San Francisco
will be faced with a necessary shift in their water supply system and
will 1ikely have already made water replacement arrangements in
anticipation of the loss of 0'Shaughnessy Dam and Hetch Hetchy
Reservoir. It will be possible to accomplish these water replacement
projects as part of a comprehensive long-term development plan,
instead of as a response to & sudden removal of a key facility in the
System. The Federa)l Government may avoid many of the costs of water
replacement and dam removal, as 1t will not be the causal agent for
the loss of Hetch Hetchy.

Environmental impacts of developing water and power supplies to
replace Hetch Hetchy resources, although they may occur, would not be
assigned to the restoration of Hetch Hetchy Valley under this
scenario. Similarly, the costs of removal, major renovation, or
replacement of the dam would be a reguirement at that time and would
not have to be considered against the benefits of a reclaimed

valley. Therefore, a cost/benefit analysis of the concept would be
much more favorable to the idea in the future than at present., It is
2150 possible that advances in technology could have a significant
effect on the overall situation by that point in time, although it is
impossible to speculate what form they might take. To obtain a better
idea of the dam and reservoir's remaining useful 1ife, a thorough
inspection of 0'Shaughnessy Dam and & preliminary reservoir sediment
survey could be undertaken.

DOE's present opposition to the Hetch Hetchy restoration concept s
based primarily on the very high economic and environmental costs that
are associated with 1ts implementation. These high costs are implicit
both in the removal of the dam and restoration of the valley and in
the water and power replacement options. Clearly these costs outweigh
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the potential benefits at this time. However, our andlysis concludes
that the costs assigned to these components will decline greatly as
the dam ages. As the dam reaches the end of its useful 1ife, the idea
of restoring the Hetch Hetchy Valley should once again be examined.

L
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